C O N TEN TS
F ig u r e 2. F e n c e d ia g ra m show ing c o r r e la tio n , v a ria tio n in th ick n e ss and a p p ro x im a te tim e t r a n s g r e s s io n of J u r a s s i c and L o w e r C re ta c e o u s s t r a t a in n o rth e rn and c e n tr a l Y ukon and e a s t c e n tr a l A la sk a . T his r e p o r t p r e s e n ts new in fo rm a tio n on the s tra tig ra p h y of m a r in e J u r a s s i c ro c k s in p a rts of c e n tr a l and n o rth e rn Y ukon. The p r e s e n c e of th e s e ro c k s in d ic a te s th at the J u r a s s i c s e a that in v ad ed n o r th e r n Yukon and n o rth e rn A la sk a ex ten d ed at le a s t te m p o r a r ily into the K eele R ange and C h a rle y R iv e r a r e a , and c o v e re d re g io n s th at h ith e rto had b e e n c o n s id e re d to be land d u rin g J u r a s s i c tim e s . A so u th w a rd te m p o r a r y e x te n sio n of this A rc tic tr a n s g r e s s io n to the s e a in so u th e rn A la sk a is c o n s id e re d p o s s ib le . The r e p o r t co n tain s sy s te m a tic d e s c r ip tio n s of m a n y of the m o r e im p o rta n t guide f o s s ils and a d is c u s s io n of age and c o r r e la tio n b a se d on the a m m o n ite f a u n a s . 
Distribution of Mesozoic rocks in northern Yukon

NEW O C C U R R E N C E S O F JURASSIC ROCKS AND FOSSILS IN C E N T R A L AND N O R T H E R N YUKON IN TRO D U CTIO N
D urin g the field s e a s o n s of 1961, 1962, and 1965 s e v e r a l i m p o r tan t J u r a s s i c f o s s il lo c a litie s w e re d is c o v e re d in n o r th e r n and c e n tr a l Y ukon. The p u rp o s e of th is r e p o r t is to d e s c r ib e the fau n as fr o m th e se lo c a l itie s and to r e la te th e m to the s tr a tig r a p h y of the J u r a s s i c se q u e n c e s of n o rth w e s te rn C a n ad a and adjoining n o rth e rn A la sk a and to d is c u s s th e ir s ig n ifican ce .
G re e n and R oddick (1962) R e cen t in v e stig a tio n s by T e m p e lm a n -K lu it in T o m b sto n e a r e a (F ig . 1) e lu c id a te the in te r n a l s t r a t i g rap h y and s tra tig ra p h ic re la tio n s of unit 19. D ata stro n g ly su g g e st th at this unit is m ad e up of L o w e r C re ta c e o u s ro c k s above w hich the s t r a t a b e a rin g the J u r a s s i c fo s s ils have b een th r u s t. The d a ta a lso su g g e st th at the l a t e r ally ex te n siv e un it 14*, know n in fo rm a lly as the " L o w e r S c h ist" in Mayo d is tr i c t, r e p r e s e n ts the e q u iv alen t of the o v e r th r u s t J u r a s s i c s t r a ta . The p a la e o g e o g ra p h ic sig n ifican ce of the e x te n siv e o c c u r r e n c e of m a r in e J u r a s s i c s t r a ta , in a re g io n f o r m e r ly c o n s id e re d to c o m p r is e P r e c a m b r i a n se d im e n ts and to have been a la n d m a ss th ro u g h o u t M eso zo ic tim e , is of p a r t ic u l a r in t e r e s t.
In 1962 a r e c o n n a is s a n c e study w as m a d e of the M e so z o ic s u c c e s s io n of n o rth e rn Yukon (F ig . 1) n o rth of latitu d e 65 d e g re e s by E .W . M ountjoy in co nju n ctio n w ith O p e ra tio n P o rc u p in e , a h e lic o p te r -s u p p o r te d field in v e s tig a tio n of the G e o lo g ic a l S u rv e y of C a n a d a .
T h is in v e s tig a tio n r e s u lte d in the d is c o v e ry of s e v e r a l new J u r a s s i c fo s s il z o n e s. Of p a r tic u la r sig n ifican ce a r e the p re s e n c e of L o w e r J u r a s s i c fo s s ils in the B ritis h M ountains (7 in F ig s . 1 and 2) and U p p er J u r a s s i c f o s s ils in the v ic in ity of K eele R ange south of Old C row (3 in F ig s . 1 and 2).
T h e se c o lle c tio n s a r e re la te d to the d e ta ile d study of J u r a s s i c ro c k s p re v io u s ly m a d e by J . A. J e le tz k y in the re g io n to the e a s t b etw een P o rc u p in e R iv e r and the n o r th e r n R ic h a rd s o n M ountains (J e le tz k y , 1962; in p r e s s ) .
T h ese d is c o v e rie s in d ic a te the e x te n siv e o c c u r r e n c e of m a r in e J u r a s s i c s t r a ta in n o r th e r n Y ukon. The lo c a litie s n o rth e a s t of D aw son and in the K eele R ange o c c u r in re g io n s f o r m e r l y c o n s id e re d to be land a r e a s d u rin g the J u r a s s i c (F re b o ld , 1958b; J e le tz k y , 1962).
*Map unit n u m b e rs th ro u g h o u t th is r e p o r t r e f e r to th o se u se d by G re e n and R oddick (1962) . T o m b sto n e a r e a (F ig . 1) co n ta in s a 5 ,0 0 0 -fo o t s u c c e s s io n of P r e c a m b r i a n (?) and L o w e r P a la e o z o ic s t r a t a that is u n c o n fo rm a b ly o v e rla in by about 6 , 100 fe e t of P e r m ia n and M eso zo ic s e d im e n ta ry ro c k s . The s t r u c tu r a l seq u en ce of th e se P e r m ia n and M e so z o ic s t r a ta is given below .
ST R U C T U R A L SE Q U E N C E IN TO M BSTO N E A R EA P r e c a m b r i a n ro c k s U nit 3 T h ru s t F a u lt B lack sla te contain in g J u r a s s i c fo s s ils -1,000 fe e t o r m o re Im p u re fetid lim e s to n e co n tain in g abundant p elecy p o d fra g m e n ts of p ro b a b le U p p er T r ia s s ic age -150 feet U nit T h ru s t F a u lt B lack sla te -no f o s s ils , but p ro b a b ly J u r a s s i c -1,500 fe e t -equ iv alen t of " L o w e r S c h ist" in M ayo d is tr i c t Unit 14
Im p u re fetid lim e s to n e -L o w e r , M iddle and U p p er T r ia s s ic fo s s ils -200 fe e t Not p r e v io u sly r e c o g n ized C ry s ta llin e lim e s to n e -T ah k an d it F o r m a tio n -U pper P e r m ia n f o s s ils -100 fe e t U n co n fo rm ity P r e c a m b r i a n and L o w e r P a la e o z o ic s t r a ta U nits 3 & 9
The s e d im e n ta ry ro c k s a re th r u s t fau lted and folded and in tru d e d by sy en ite and q u a rtz m o n zo n ite sto ck s (unit 21) th at w e re p ro b a b ly e m p la c e d in m id -C r e ta c e o u s tim e (T e m p e lm a n -K lu it, 1966b). R e p e titio n of two lith o lo g ic a lly s i m i la r and p ro b a b ly tim e e q u iv alen t s tra tig ra p h ic un its in the above se q u e n c e s tro n g ly su g g e s ts that it r e p r e sen ts a s t r u c tu r a ll y re p e a te d s tra tig ra p h ic s u c c e s s io n . It a p p e a rs th e r e fo re that the u p p e r two m e m b e r s of u n it 19 a r e o v e r th r u s t eq u iv a le n ts of T ria s s ic , and p ro b ab le J u r a s s i c ro c k s th a t o c c u r below unit 17. The u p p e r b lack sla te m e m b e r of unit 19, th at c o n ta in s the J u r a s s i c f o s s il s , is p ro b a b ly the s t r a t i g rap h ic e q u iv ale n t of the lith o lo g ic a lly s i m i la r unit 14, in w hich no fo s s ils have so f a r b een found. T h is s tro n g ly su g g e s ts a J u r a s s i c age fo r unit 14. The la te r a l eq u iv alen t of u n it 14 ( i . e . the " L o w e r S c h ist" of M ayo d is tric t) w as p re v io u s ly in clu d ed w ith the Yukon G ro u p , w hich is thought to be P r e c a m b r i a n , and G re e n and R oddick (1962) su g g e ste d a D evono-C a rb o n ife ro u s age fo r unit 14.
The p ro b a b le J u r a s s i c and L o w e r C re ta c e o u s fo rm a tio n s (units 14 and 17 i . e . "L o w e r S c h ist" and "K eno H ill Q u a rtz ite " ) u n d e rlie a la rg e p a r t of c e n tr a l Yukon and o c c u r in a 120 m ile b elt th at ex ten d s fr o m T o m b sto n e a r e a to M ayo d is tr i c t (B o sto ck , 1947; G re e n e and R o d d ick , 1962) (F ig . 1). The M eso zo ic s u c c e s s io n of T o m b sto n e a r e a th e r e fo re ap p lie s to a m u c h la r g e r re g io n and m e r it s r e s ta te m e n t.
L o w e r C re ta c e o u s S ilts to n e and sh ale -2 ,0 0 0 fe e t o r m o r e G re e n and re d p h y llitic and silic e o u s s la te -500 fe e t T h ic k -b e d d e d , fin e -g ra in e d , o rth o q u a rtz ite -1,800 fe e t J u r a s s i c B la c k sla te -1,500 fe e t T r ia s s ic Im p u re lim e s to n e -200 fe e t At p r e s e n t th e r e is no ev id en c e of the p re s e n c e of m a r in e J u r a s s i c ro c k s o ld e r th an B ath o n ian and y o u n g er th an O x fo rd ian , but it is p o ss ib le that such ro c k s a r e p r e s e n t but th at f o s s ils have n ot y et b een found. The im m e d ia te ly u n d e rly in g ro c k s known in th is a r e a belong to the U p p er T r ia s s ic . E . T . T o z e r (1965, u n p u b lish ed re p o rt) h as id e n tifie d M onotis cf. s u b c ir c u la r is G abb. fr o m th e se U p p er T r ia s s ic b e d s . The next y o u n g er se d im e n ta ry ro c k s of the a r e a have b een a s s ig n e d to the U p p e r C re ta c e o u s (?) and l a t e r .
(b) N o rth e r n Yukon (E .W . M ountjoy)
The r e c o n n a is s a n c e stu d y of n o r th e r n Y ukon h as fu rn ish e d c o n sid e ra b le new s tr a tig r a p h ic in fo rm a tio n re q u irin g re v is io n of o u r know ledge c o n c e rn in g the d is trib u tio n of ro c k s of v a rio u s a g e s (c o m p a re 1962 e d itio n of -5 -G e o lo g ic a l M ap of C an ad a (m ap 1045A) w ith GSC M ap 10-1963, N o , 1963) . M eso zo ic ro c k s in g e n e ra l and J u r a s s i c ro c k s in p a r tic u la r a r e now known to be m u ch m o r e w id e sp re a d th a n p re v io u s ly re a liz e d (F ig . 1). Som e of this new in f o rm a tio n has b een s u m m a riz e d in D ouglas et a l. , (1963) .
The tw o -fo ld su b d iv isio n o b s e r v e d in the T o m b sto n e a r e a by T e m p e lm a n -K lu it of a low er sh aly fo rm a tio n (m ain ly J u r a s s ic ) and an u p p e r q u a rtz sa n d sto n e fo rm a tio n (m ain ly L o w e r C re ta c e o u s) o c c u rs o v e r an e x te n sive re g io n to the n o rth w e s t and n o rth . It is p r e s e n t in e a s t c e n tr a l A la sk a (B rab b , 1965; B ra b b and C h u rk in , 1964 ) and c o n tin u es n o rth w a rd to the K eele R ange and the n o rth e a s t flank of th e B r itis h M o u n ta in s, a d is ta n c e of o v er 300 m ile s (F ig s . 1 and 2).
K eele R ange
One of the th ic k e s t lo w er M e so zo ic s u c c e s s io n s in n o r th e r n Yukon o c c u rs in the K eele R ange w e st of th e P o rc u p in e R iv e r (lo cality 3, F ig s . 1 and 2). A s e c tio n of the lo w er sh a ly fo rm a tio n w as e s tim a te d to be a t le a s t 4 .0 0 0 fe e t th ic k . T h e se sh a le s o v e rlie C a rb o n ife ro u s s t r a t a w ith a p p a re n t c o n fo rm ity . U n fo rtu n a te ly the lo w er h a lf of this se q u e n c e is not ex p o se d . It could h o w e v e r include so m e U p p e r P a la e o z o ic a rg illa c e o u s s e d im e n ts , although this a p p e a rs u n lik ely fr o m d rillin g in fo rm a tio n to the e a s t (M o o rh o u se, 1966).
The u p p e r h a lf of the J u r a s s i c sh a le fo rm a tio n c o n s is ts of silty d a rk g re y to b la c k s h a le s . Som e siltsto n e in te rb e d s b etw een 2 ,0 0 0 and 3 .0 0 0 fe e t below the top c o n tain U p p er J u r a s sic B u ch ia cf m o s q u e n s is , B . ex. g r. m o s q u e n s is -p io ch ii and A u c e llin a n. sp. aff. s c h m id ti, d ated as late K im m e rid g ia n to late P o rtla n d ia n by J . A. J e le tz k y .
The o v e rly in g , d o m in a n tly o rth o q u a rtz ite fo rm a tio n h e re c o m p r i s e s a s e r ie s of sa n d sto n e rid g e s 500 to 1,000 fe e t thick s e p a r a te d by so m ew h at th ic k e r c o v e re d in te rv a ls p re s u m a b ly u n d e rla in by s h a le s and s ilts to n e s . F o u r p ro m in e n t san d sto n e rid g e s a r e p r e s e n t and the m e a s u r e d th ic k n e ss to the u p p e rm o s t th ick q u a rtz sa n d sto n e is o v e r 6 ,0 0 0 fe e t. P o o rly p r e s e r v e d B u ch ia sp . w e re c o lle c te d fr o m the lo w er sa n d sto n e rid g e of th is se q u e n c e . E v id en ce fr o m a se c tio n 12 m ile s to the south in d ic a te s that the J u r a s s i c -C re ta c e o u s b o u n d a ry as d e te r m in e d on the b a s is of v a rio u s s p e c ie s of B uchia o c c u rs a p p ro x im a te ly 1,500 fe e t below the q u a rtz sa n d sto n e fo r m a tio n . T h e se sa n d sto n e s c o n s is t of 90 to 96 p e r c e n t q u a rtz , and the r e m a in d e r c h e r t . T hey a r e fin e -g ra in e d , m o d e r a te ly w ell s o rte d and w e a th e r in m a s s iv e , r e s is t a n t c liffs . T h e se sa n d s to n e s a re lith o lo g ic a lly id e n tic a l to the "K eno H ill Q u a rtz ite " of the T o m b sto n e a r e a .
B r itis h M ountains
In the c e n tr a l p a r t and on the n o r th e r n flank of the B ritis h M ountains (lo cality 7 in F ig s . 1 and 2) J u r a s s i c and L o w e r C re ta c e o u s s t r a ta o u tc ro p in a s e r ie s of m e s a -li k e m o u n ta in s . The lo w er a rg illa c e o u s f o r m a tion is h e re betw een 2 ,0 0 0 and 3, 000 fe e t th ick and in p la c e s m a y be th ic k e r. It c o n s is ts of a se q u e n c e of d a r k g re y to b la c k sh a le s w ith in te rv a ls of s iltstone and iro n s to n e c o n c re tio n s and thin in te rb e d s of s iltsto n e . It o v e rlie s a thin seq u en ce of U p p er T r ia s s ic ro c k s and in p la c e s r e s ts d ir e c tly on C a rb o n ife ro u s c a rb o n a te s of the L is b u rn e G ro u p (M ountjoy, in p r e s s b ). E a rly M iddle and L a te J u r a s s i c fo s s ils have b een found in this a rg illa c e o u s fo rm a tio n . New fa u n a s w e re c o lle c te d by the a u th o r e sta b lish in g the w ide extent of the P lie n s b a c h ia n . T h e se fau n as a r e d e s c r ib e d in this r e p o r t to g e th e r w ith fau n as c o lle c te d e a r l i e r by o th e r g e o lo g ists in both the B ritis h and R ic h a rd s o n M ountains (F re b o ld , 1961, 1964) . A ll th e se o c c u r r e n c e s a r e liste d on the c o r r e la tio n c h a rt u n d e r the h ead in g s fo r B ritis h M ountains and R ic h a rd s o n M o u n tain s.
The u p p e r q u a rtz san d sto n e fo r m a tio n is about 500 to 1,000 fe e t thick, c o n s id e ra b ly th in n e r th an in K eele R a n g e . T h e se sa n d sto n e s a r e p re d o m in a n tly q u a rtz , fin e -g ra in e d , m a s s iv e , and c liff-fo rm in g . A g ain they a re v e ry s im ila r to the o rth o q u a rtz ite s of the K e e le R ange and T o m b sto n e a r e a . O v erly in g s t r a t a c o n tain B u ch ia c f. inf la ta of m id d le to la te V alan g in ian ag e. T h e se V alanginian fo s s ils o c c u r about 1,300 fe e t below a p ro m in e n t c liff fo rm in g sa n d sto n e unit and 170 fe e t above s t r a t a co n tain in g B u ch ia sp . w ith U p p er J u r a s s i c a ffin itie s .
B ritis h M ountains B lack J u r a s s i c s h a le s and s ilts to n e s o c c u r e x te n s iv e ly in the v icin ity of the B ab b ag e R iv e r (lo cality 7, F ig s . 1 and 2) and also in a s m a ll a r e a along L oney C re e k , a w e s te r n tr ib u ta r y of F i r t h R iv e r (20 m ile s so u th w e st of H e r s c h e l Isla n d ). A m o e b o c e ra s sp . and B u ch ia c o n c e n tric a w e re c o lle c te d fr o m sh ales low on the n o rth e a s t side of S leep y M ountain (GSC lo c . 52782), e a s t of B abbage R iv e r and n e a r the head of L a d a s C re e k . T h e se s t r a t a o c c u r about 500 fe e t below V alan g in ian B u ch ia sp . and 700 fe e t below q u a rtz sa n d sto n e s w hich cap the m o u n ta in . A m o e b o c e ra s sp . (GSC lo c . 69124) w a s o b ta in e d fr o m sh ales and s ilts to n e s on the w e st sid e of B ab b ag e R iv e r about 1 m ile south of T ro u t L ake in the u p p e r p a r t of the r e c e s s iv e w e a th e rin g sh a le and siltsto n e fo rm a tio n . T h ese d a ta a re s u m m a r iz e d in T able 2.
GSC lo c. 52699 co n tain in g A r k e llo c e r a s ele g a n s n. sp . and In o c e ra m u s lu c ife r E ichw ald w e re c o lle c te d fr o m a sh ale and san d sto n e seq u en ce in an e a s t e r n tr ib u ta r y n e a r the h ead of F is h C re e k in the n o rth e rn R ic h a rd s o n M ountains at 67°5 8 'N and 136°25'W .
( J e l e t z k y , 1958 a n d in p r e s s )
S a n d s to n e + 500 S a n d s to n e w ith l e s s e r s i l t s t o n e a n d s h a l e S i l t s t o n e a n d s a n d s to n e S h a le a n d 
+ S h a le a n d a r g i l l i t e , 4 0 0 0
u n k n o w n ( S il ts to n e a n d S a n d s to n e ) D e s c rip tio n . S p e c im e n 19945 r e p r e s e n ts so m e w h a t le s s than h alf a w h o rl w ith rounded r e c ta n g u la r c r o s s -s e c t io n . The flan k s a re m o d e r a te ly co n v ex , they g rad e gently into the ro u n d ed v e n te r . The u m b ilic u s is a p p a re n tly v e ry n a rr o w . The flan k s a r e sm o o th but the v e n te r is tr a n s v e r s e ly c r o s s e d by s tra ig h t rounded r i b s . The in te rv a ls b e tw e e n the rib s a r e of eq u al siz e as the r i b s . A p p a re n tly the w h o rl is p a r t of the b o d y -c h a m b e r w ith the la s t sep tu m p r e s e n t at the beginning of the w h o rl.
S p e c im e n 20058 is a fr a g m e n t of a v e n te r w ith tr a n s v e r s e ly c r o s s in g rib s that a r e th in n e r than th o se of sp e c im e n 19945. T h is fr a g m e n t could belong to a m o r e ad u lt sp e c im e n of the s a m e s p e c ie s as GSC N o. 19945.
C o m p a ris o n . In g e n e ra l a p p e a ra n c e the two fr a g m e n ts a r e s im ila r to c e rta in s p e c ie s of A rc to c e p h a lite s but the v e ry in c o m p le te s ta te of p r e s e r v a tio n does not p e r m it d e ta ile d c o m p a r is o n s . D e sc rip tio n . T h re e of the s p e c im e n s a r e r a t h e r s m a ll fr a g m e n ts of y o unger w h o rls that a r e m o d e r a te ly c o m p r e s s e d and have a f a ir ly n a rro w v e n te r . The la r g e r s p e c im e n GSC No. 20344 is platy co n e and its la s t w h o rl c o v e re d p ro b a b ly m o r e than tw o -th ird s of th e p re c e d in g on e. The rib s a r e bent fo rw a rd and m o s t of th e m b ifu rc a te at about the h alf h eight of the w h o rl.
T h e re a re also so m e in te rc a la te d r i b s . Som e o f th e m do not extend beyond the o u te r half of the flank, o th e rs s e e m to go fro m the v e n te r to the u m b ilic u s . The rib s c r o s s the v e n te r w ithout b eco m in g w e a k e r, they a re h e r e bent f o r w a rd in a rounded a n g le . No k e e l is p r e s e n t. No su tu re lines o b s e r v e d .
C o m p a r is o n s . In the shape of th e r i b s , the sp e c im e n s r e s e m b le the B athonian genus A rc tic o c e r a s and so m e C a llo v ia n su b g e n e ra of C a d o c e r a s , i. e. P s e u d o c a d o c e r a s B u c k m a n and S te n o c a d o c e ra s Im la y . A r c tic o c e r a s has a v e n te r that is b ro a d e r than that of the d e s c r ib e d s p e c im e n s , w hile the v e n te r of the above m e n tio n e d su b g e n e ra of C a d o c e ra s is s i m i la r . The in c o m p le te p r e s e r v a tio n of the s p e c im e n s p re v e n ts , of c o u r s e , any a tte m p t to an a c c u ra te id e n tific a tio n .
A g e . The s p e c im e n s a re te n ta tiv e ly p la c e d in the lo w er C allo v ian . 
e d iu m -s iz e d s p e c im e n w ith 18 f a i r ly w id e ly -s p a c e d s tra ig h t p r i m a r i e s on the la s t w h o rl w hich at h alf the h eig h t of the flank end in a node. At this node they a r e sub d iv id ed in th r e e se c o n d a rie s that a r e m u c h fin e r than the p r i m a r i e s and stro n g ly bent f o r w a rd . T hey end in r a th e r fine and, on acco u n t of u n s a tis f a c to r y p r e s e r v a tio n , only w eak ly re c o g n iz a b le c h e v ro n s .
S p e c im e n 20341 is a w h o rl fra g m e n t th at h as
C o m p a ris o n . T he u n s a tis f a c to r y sta te of p r e s e r v a ti o n of a ll the sp e c im e n s does not p e r m it any d e ta ile d c o m p a r is o n w ith known s p e c ie s .
A ge.
E a r ly O x fo rd ia n . The c h e v ro n s on the v e n te r a r e s tro n g . S u tu re lin es a r e not v is ib le .
S p e c im e n 20356 h a s a d ia m e te r of about 50 m m . T h e re a r e 24 p r i m a r i e s on the la s t w h o rl w hich tend to be m o r e sig m o id to w a rd s the end of the w h o rl. The p r i m a r i e s , s e c o n d a r ie s , and the c h e v ro n s on the v e n te r a r e stro n g . In the fro n t h alf of the w h o rl b ifu rc a tio n of m o s t of the p r i m a r i e s can be se e n . T he s e c o n d a r ie s a r e e q u a l in s tre n g th to the p r i m a r i e s .
C o m p a ris o n . The two s p e c im e n s a g re e w e ll w ith A m a lth e u s b ifu rc u s H ow arth. D e s c rip tio n . The fra g m e n t show s the flat w h o rl s id e , the r a th e r s h a r p k e e l and n u m e ro u s fa lco id rib s .
C o m p a r is o n . A c c u ra te d e te rm in a tio n of th is f r a g m e n t is not p o s s ib le . It c lo s e ly re s e m b le s so m e H a rp o c e ra tin a e f r o m P r i n c e P a tr ic k O c c u rre n c e and ag e . In the L o n ey C re e k a r e a th e th r e e s p e c im e n s w e re found a s s o c ia te d w ith H a rp o c e ra s aff. H. e x a ra tu m (Young and B ird ). In England* s e m ic e la tu m belongs to the zone of D a c ty lio c e ra s te n u ic o s ta tu m of the L o w e r W hitbian, and a c c o rd in g to S y lv e s te r -B r a d le y (se e D ean, D onovan, and H o w a rth , 1961, p. 476) lo c a lly c h a r a c t e r i z e s the u p p e rm o s t h o riz o n of th is zone. F a m ily S te p h a n o c e ra tid a e N e u m a y r, 1875 A r k e llo c e ra s e le g a n s n . s p . The flan k s of the s p e c im e n a r e slig h tly c o m p r e s s e d w ith ro u n d ed m a r g in to the r a t h e r ste e p but not high u m b ilic a l w a ll. G r e a te s t th ic k n e ss of the w h o rl is in its in n e r th ird and d im in is h e s to w a rd s the rounded v e n tr o la te r a l b o rd e r ; the v e n te r is a lm o s t ta b u la te . R ib s fo rw a rd ly in clin ed , m o s t of th em b ifu rc a te d , point of d iv isio n below h alf of th e h eig h t and w ith m o d e ra te sw e llin g s, but no tu b e r c le s . At the v e n tr o -la te r a l b o rd e r th e r e a re tu b e r c le -lik e elo n g ated th ick e n in g s; rib s on both sid e s of the v e n te r a re not opposite to each o th e r . The v e n te r a p p e a rs a lm o s t sm o o th but faint a l t e r n a ting zigzagging c o n n ectio n s of the rib s of both flan k s a r e p r e s e n t. On the p re c e d in g w h o rl the c e n tr a l p a r t of the v e n te r a p p e a rs to be sm o o th w ith w e ll developed tu b e r c le s on both sid e s of the sm o o th zone. A lso , at this stag e of g ro w th , the rib s on both the flan k s a re not o p p o site to each o th e r. P a r t s of the s u tu re line a r e f a ir ly w e ll p r e s e r v e d and show the trifid f i r s t la t e r a l lobe that is m u c h lo n g er than the seco n d la te r a l; the f i r s t l a t e r a l sad d le is trifid . T he s u tu re line a p p e a rs to be s i m i la r to that of A. to z e r i F re b o ld and A. m c le a r n i F r e b o ld .
""
C o m p a ris o n . T h is sp e c im e n is c le a r ly d istin g u ish e d f r o m A rk e llo c e ra s to z e r i F re b o ld , the type s p e c ie s of the g e n u s, m a in ly by its th in n e r w h o rls .
A r k e llo c e ra s m c le a r n i F re b o ld (F re b o ld , 1957, p. 11, pi. 12, F ig s , l a -c , 2 a -g , 3 a -c ; p i. 13, fig s, l a -d , 2 a -c , 3a, b; 1961, p. 8 , F ig s . 3a, b; 1964, p. 18, F ig . 4) h as a t an eq u iv a le n t d ia m e te r a c r o s s -s e c t i o n th at is m o r e ro u n d e d th an that of A r k e llo c e ra s e le g a n s n . s p . and its rib s a r e s tro n g e r and hav e th ic k e r sw ellin g s on the po in ts of b ifu rc a tio n . " A r k e llo c e r a s ( ?) sp . iu v ." d e s c r ib e d by Im la y (1964, p. B 53, p i. 28, F ig s . 7-9) is , as a lr e a d y sta te d by Im la y , s i m i la r to A. m c le a r n i but is too s m a ll fo r a c c u ra te c o m p a r is o n and id e n tific a tio n . The a u th o r a g re e s w ith Im la y in a ssig n in g this ju v en ile s p e c im e n te n ta tiv e ly to the genus A r k e llo c e r a s .
The a u th o r p lace d the genus A r k e llo c e r a s te n ta tiv e ly in the fa m ily S te p h a n o c e ra tid a e N e u m a y r (F re b o ld , 1961, pp. 8 , 9) w hich include so m e g e n e ra w ith v e n tr a l fu r ro w , as fo r ex a m p le E r m o c e r a s H. D ouville, 1916, and T e le r m o c e r a s A rk e ll. W hen d e s c rib in g a so m e w h a t doubtful s p e c im e n of A rk e llo c e ra s f r o m the F e r n ie G ro u p , W e s te rm a n n ( 1964, p. 407) a ssig n e d A r k e llo c e ra s to a new u n n a m e d su b fa m ily of the " F a m ily O toidae M a s c k e , 1907(?) (or nov. ? ) " . In an a d d en d u m to the s a m e p a p e r W e s te rm a n n (loc . c it. , p. 409) ch an g ed his opinion su g g e stin g nA rk e llo c e ra s and E r m o c e r a s should b e st be inclu d ed in a new su b fa m ily and te n ta tiv e ly placed in the T h a m b o c e r a tid a e " .
The w r it e r does not follow W e s te rm a n n 's su g g e s tio n s . T h e re is no re a s o n fo r rem o v in g E r m o c e r a s fr o m the S te p h a n o c e ra tid a e and p lacin g it in the T h a m b o c e ra tid a e A rk e ll, w hich a c c o rd in g to A rk e ll (1952) , 1958a) . At that tim e two m a in p o s s ib ilitie s re g a rd in g the age of A rk e llo c e ra s w e re m e n tio n e d , i . e . late B a jo c ia n o r late B athonian to e a r ly C allo v ian .
The re a s o n s fo r th e s e te n ta tiv e a g e -d e te rm in a tio n s w e re as follow s:
A rk e llo c e ra s w as found a s s o c ia te d w ith In o c e ra m u s lu c ife r E ichw ald that o c c u rs in A la sk a in the B a jo c ia n . On the o th e r h an d , field o b se rv a tio n s in P r in c e P a tr ic k Islan d se e m e d to in d ic a te c lo se s tra tig ra p h ic re la tio n s h ip s to C ra n o c e p h a lite s v u lg a ris that had b een c o n s id e re d by S path (1939) as late B ath o n ian in ag e. In a su b se q u e n t p a p e r (F re b o ld , 195 8b, p. 31), the au th o r c o n s id e re d the age of the two sp e c ie s of A rk e llo c e ra s know n at that tim e , i . e . A. to z e r i F re b o ld and A. m c le a r n i F re b o ld as "y o u n g er than lo w er B a jo cian and o ld e r than beds w ith A r c tic o c e r a s " but W e s te rm a n n su g g e ste d a C a llo v ia n age (see F re b o ld , loc. c it. , p. 31, fo o t note). W e s te rm a n n 's su g g e stio n w as not follow ed by the a u th o r b e c a u se A r k e llo c e ra s o c c u r r e d below A r c tic o c e r a s that at th at tim e w as c o n s id e re d to be of e a r ly C a llo v ian age -it is now p la c e d in the late B a th o n ian (see C allo m o n , 1959; F re b o ld , 1961, 1964) . In th e s e two p a p e rs the a u th o r s till c o n s id e re d the a p p ro x im a te age of the C a n ad ian A rk e llo c e ra s to z e r i and A. m c le a r n i as late B a jo c ia n to e a r ly B ath o n ian .
W hen su p posing that Im la y 's (1964, lo c. c it.) " A r k e llo c e ra s ? sp. iu v ." fr o m the m id d le B a jo cian of the Cook In let re g io n of so u th e rn A la sk a a c tu a lly belongs to the genus A rk e llo c e ra s the age of the genus c a n be d e te rm in e d m o re a c c u ra te ly . A c c o rd in g to Im la y it w as found a s s o c ia te d w ith In o c e ra m u s lu c ife r, B ra d fo rd ia and an im m a tu re son n in iid , p ro b a b ly re p r e s e n tin g W itc h e llia . " D ir e c tly above w e re found O to ites sp. , S te p h a n o c e ra s (S k i r r o c e r a s ) sp . , B ra d fo rd ia c o s tid e n s a Im la y , n. sp . , and
In o c e ra m u s lu c ife r E ic h w a ld ." Im la y (loc. c it. p. B53) c o n c lu d e s: "O n the b a s is of a s s o c ia te d f o s s ils the age of A rk e llo c e r a s ? sp . iuv. m u s t c o r r e spond e ith e r to the zone of S onninia sow e rbyi o r to the zone of O toites s a u z e i ..........." a n d th at it is p ro b a b ly not o ld e r than the zone of O to ites s a u z e i. The a s s o c ia tio n of the new sp e c ie s A r k e llo c e r a s e le g a n s and of A_. to z e r i and m c le a r n i w ith In o c e ra m u s lu c ife r su g g e s ts th at also th e s e sp e c ie s a re of m id d le B ajo cian age.
A m id d le B a jo c ia n age of A r k e llo c e r a s s e e m s a lso to be su p p o rte d by the alle g e d o c c u rr e n c e of the genus in the m id d le B a jo c ia n R ock C re e k m e m b e r of the F e r n i e G ro u p in the S nake Indian V alley , J a s p e r P a r k , A lb e rta . U n fo rtu n a te ly , the sin g le s p e c im e n d e s c r ib e d by W e s te rm a n n as a new sp e c ie s (1964) is v e ry p o o rly p r e s e r v e d but in sp ite of so m e doubts about its id en tity it p ro b a b ly belongs to th is g en u s.
H o w e v e r, the p o ss ib ility has to be k ep t in m ind that not a ll the sp e c ie s of A r k e llo c e ra s a r e r e s tr i c te d to the m id d le B a jo c ia n and th a t so m e sp e c ie s m a y go beyond its b o u n d a rie s. le m e a s u r e m e n ts cannot be tak en . T he k e e l s e e m s to be r a t h e r p ro m in e n t.
T h e re a re c o m p a r a tiv e ly few rib s that a re p ro m in e n t and have nodes a t the b ifu rc a tio n point and c lo s e to the v e n tr o -la te r a l b o r d e r . P ro je c tio n of the rib s on the v e n te r and d e n ta tio n of the k e e l a r e not p r e s e r v e d .
C o m p a ris o n . A r r a n g e m e n t and shape of the rib s a r e v e ry s im ila r to the rib s in C a r d io c e r a s c o rd a tu m (J. S ow erby) to w hich g ro u p the sp e c im e n s p ro b a b ly belong.
A g e . E a r ly O x fo rd ia n . 
D e s c rip tio n . The ru b b e r c a s ts of sp e c im e n s 20367, 20368, and 20369 show fa irly d e n s e , a lm o s t s tra ig h t rib s so m e of w hich a r e b ifu rc a tin g . T hey a r e sw elling so m ew h at in the o u te r p a r t of the w h o rl. A fine s e r r a t e d k e e l is p a rtia lly v is ib le .
The ru b b e r c a s t of sp e c im e n 20370 h as s tro n g e r and m o re w id ely sp aced rib s than the o th e r s p e c im e n s . The rib s have a lso tu b e rc le s n e a r the v e n tr o -la te r a l b o rd e r .
C o m p a ris o n . The u n s a tis f a c to r y p r e s e r v a ti o n of a ll sp e c im e n s does not p e rm it any d e ta ile d c o m p a ris o n s w ith known sp e c ie s and su b g e n e ra . T h e re is a c e r ta in s im ila r ity w ith so m e A m o e b o c e ra s spp. In m o s t c a s e s the age of th e s e g u id e -fo s s ils is w e ll e sta b lis h e d and w ith the ex c e p tio n of A r k e llo c e ra s w hose age is d i s c u ss e d e ls e w h e re in this re p o r t, does not need any fu r th e r c o m m e n ts . The p re s e n t s ta te of know ledge of the s tr a tig r a p h ic s u c c e s s io n of the g u id e -fo s s ils is s u m m a riz e d in the s tra tig ra p h ic c h a r t (T ab le 2). T his c h a r t d e m o n s tra te s also the c lo s e fau n a l and s tra tig ra p h ic re la tio n s h ip s w ith n o rth e rn A la sk a .
S om e c o m m e n ts on the z o o g e o g ra p h ic a l p o sitio n of v a rio u s fau n as w ill, h o w e v e r, have to be m a d e .
The lo w er J u r a s s i c and lo w er B a jo c ia n a m m o n ite s of n o rth e rn Yukon belong to g e n e ra of W orld-w ide d is trib u tio n .
The p ro b a b ly m id d le B a jo c ia n genus A rk e llo c e ra s now a lso found in the R ic h a rd s o n M o u n tain s, belongs h o w e v e r, to an A rc tic g ro u p of a m m o n ite s . It is abu n d an tly re p r e s e n te d on P r in c e P a tr ic k , M e lv ille , and A xel H e ib e rg Isla n d s of the C a n ad ian A rc tic A rc h ip e la g o . O u tsid e this re g io n , only two sp e c im e n s w e re p re v io u s ly know n, one fr o m so u th e rn A la sk a and one fr o m A lb e rta ,w h e re th ey w e re a s s o c ia te d in ea c h c a s e w ith abundant a m m o n ite s of E u ro p e a n a s p e c t. T h u s, a ll the ev id en c e now a v a i l able lead s to the co n c lu sio n that the A rc tic A r k e llo c e r a s fauna re p la c e s zo o g e o g ra p h ic a lly the n o n -b o r e a l m id d le B a jo c ia n fau n as of o th e r re g io n s .
The g e n e ra C ra n o c e p h a lite s (u p p er B a jo c ia n to low er B ath o n ian ), J u r a s s i c s t r a ta o c c u r e x te n s iv e ly in e a s t c e n tr a l A la sk a and n o r th e rn Yukon (F ig . 1). The p ro b a b le ag e, lithology, and s tra tig ra p h ic re la tio n s of unit 14 of the T o m b sto n e a r e a (" L o w e r S ch ist") a re id e n tic a l to those of M e m b e r A of the K andik F o r m a tio n in e a s t c e n tr a l A la sk a (B ra b b , 1965) and th ese two un its a re th e r e fo re te n ta tiv e ly c o r r e la te d (T ab le 1, F ig . 2). The L o w e r C re ta c e o u s (? ) unit 17 of T o m b sto n e a r e a ("K eno H ill Q u a rtz ite " ) is te n ta tiv e ly c o r r e la te d w ith the lith o lo g ic a lly s i m i la r M e m b e r B of the K andik F o r m a tio n (T able 1).
M e m b e rs A and B of the K andik F o r m a tio n c an be in tu rn c o r r e lated w ith the m u c h th ic k e r se q u e n c e of sh a le s and q u a rtz sa n d s to n e s of the K eele R an g e. The J u r a s s i c sh a le fo rm a tio n of the B ritis h M ountains c o r r e la te s w ith the L o w e r, M iddle and U p p e r K ingak sh a le s of n o r th e a s te r n A la sk a . The J u r a s s i c se q u e n c e of the B ritis h M o u n tain s and K eele R ange also c o r r e la t e s w ith the so m e w h a t th in n e r and m o r e a re n a c e o u s su c c e s s io n s of the P o rc u p in e R iv e r and R ic h a rd s o n M o u ntains d e s c r ib e d by J e le tz k y (1961, 1962, The c lo s e fa u n a l and lith o lo g ic a l re la tio n s h ip s b etw een n o r th e r n Yukon and n o r th e r n A la sk a s u m m a riz e d in the c h a r ts (T ab le s 1 and 2) d e m o n s tra te th at th e se two a r e a s fo rm e d p a r t of the sa m e s e a d u rin g m o s t of J u r a s s i c tim e . T his opinion w as e x p r e s s e d e a r l i e r in s e v e r a l p a la e o g e og raphic m a p s (F re b o ld , 1957a, p. 38; 1957b, p. VII; I960, p. 2; and 1964, p. 38) . In th e s e m a p s the K eele R ange a r e a w ith the adjoining C h a rle y R iv e r a r e a , A la sk a , and c e n tr a l Yukon w e re c o n s id e re d to have fo rm e d lands as no m a r in e d e p o sits w e re know n fr o m th e s e re g io n s . The re c e n tly d is c o v e re d m a r in e U p p er J u r a s s i c ro c k s in d icate c le a r ly that the J u r a s s i c s e a that invaded n o r th e r n Yukon and n o rth e rn A la sk a extended at le a s t te m p o r a r ily into the K eele R ange -C h a rle y R iv e r a r e a . As no J u r a s s i c ro c k s o r fau n as o ld e r than m iddle K im m e rid g ia n to P o rtla n d ia n have b een id en tified in the K eele R ange the tr a n s g r e s s io n of the n o r th e r n s e a into this a r e a re m a in s doubtful fo r the e a rly K im m e rid g ia n , O x fo rd ia n , M iddle and E a r ly J u r a s s i c tim e s . H ow ever, as show n by M ountjoy in K eele R ange (see p . 7, 8) the lo w er half of the thick sh a ly fo rm a tio n , the u p p er p a r t of w hich co n tain s the U pper J u r a s s i c f o s s ils , is not ex p o se d . In this lo w er h alf o ld e r J u r a s s i c faunas and beds m a y be p r e s e n t.
The p a la e o g e o g ra p h ic p o sitio n of the T o m b sto n e a r e a in c e n tr a l Yukon is not as c le a r as th a t of th e K eele R ange a r e a . As show n in T ab les 1 and 2, o ld e r J u r a s s i c fo s s ils o c c u r in u n it 14 of T o m b sto n e a r e a than in the K eele R an g e. H ow ever the K e e le R ange ro c k s have not b een a d e q u a te ly sa m p le d and m a y c o n tain M iddle and L o w e r J u r a s s i c s t r a ta .
The lithologic s i m ila r itie s b e tw e e n the J u r a s s i c ro c k s of T o m bstone a r e a of c e n tr a l Yukon and n o r th e r n Yukon (including K e e le R ange and C h a rle y R iv e r a r e a of e a s t c e n tr a l A lask a) im p ly p a r a l le l co n d itio n s of s e d im e n ta tio n d e v elo p m en t in th e se a r e a s . T hey a lso su g g e s t a d ir e c t co n n ectio n b etw e e n the b a sin s in w hich the J u r a s s i c s t r a t a of th e se a r e a s w e re d e p o site d . B oth of th e s e J u r a s s i c b a sin s a r e tru n c a te d on the so u th w e s t by the T in tin a T re n c h , a zone of p re s u m e d T e r ti a r y fau ltin g (F ig . 1). B etw een th em d u rin g m u c h of J u r a s s i c and L o w e r C re ta c e o u s tim e a lan dm a s s a p p e a rs to have ex ten d e d fr o m so u th e rn R ic h a rd s o n M ountains a c r o s s the E agle P la in s to M o n s te r sy n c lin e in n o rth w e s t O gilvie M ountains (F ig . 1) as in d icated by the p r e s e n t d is trib u tio n of M eso zo ic fo rm a tio n s in this a r e a (M ountjoy, in p r e s s a , b; N o r r i s , P r i c e and M ountjoy, 1963). The re g io n , h o w ev er, m a y also have b een th in ly c o v e re d by J u r a s s i c s e d im e n ts w hich w e re la te r e ro d e d in late L o w e r C re ta c e o u s tim e . A b a sin c o n n ectin g the D aw son a r e a w ith the C h a rle y R iv e r -K eele R ange a r e a s m u s t have extended around the so u th w e st end of this la n d m a s s .
The so u th w a rd e x te n sio n of the J u r a s s i c A rc tic se a fr o m the B ritis h M ountains a r e a v ia K eele R ange into c e n tr a l Yukon can now be r e g a r ded as e s ta b lis h e d . At p r e s e n t it re m a in s doubtful w h e th e r this t r a n s g r e s s io n re a c h e d its s o u th e rn m o s t e x te n sio n in c e n tr a l Yukon o r jo in ed , at le a s t te m p o r a r ily , the J u r a s s i c se a of southe ■ A la sk a . R ocks of the sa m e age o c c u r in the N utzotin M ountains and C h itin a V alley (Im lay , 1952, c h a rt 8 C , c o lu m n 107) so u th w est of D aw son and the T a n a n a R iv e r . B e c a u se a m a jo r t r a n s c u r r e n t fau lt is thought to o c c u r along the T in tin a T re n c h w ith ten s of m ile s of rig h t la t e r a l d is p la c e m e n t, it is not p o ss ib le at p r e s e n t to r e la te this a r e a w ith the J u r a s s i c of the D aw son and C h a rle y R iv e r a r e a s . F u r t h e r study is r e q u ire d to d e te r m in e w h e th e r o r not th e r e w as a c o n n ectio n b etw een th e se a r e a s durin g J u r a s s i c tim e .
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